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PURPOSE: To improve the luminance of a display screen 
without increasing the size of a rear surface light source of a 
liquid crystal display device having at least a liquid crystal 
display element and the rear surface light source mounted on 
the rear surface of this liquid crystal display element. 
CONSTITUTION: This liquid crystal display device has the 
liquid crystal display element 4 formed by disposing two 
sheets of transparent substrates 42 opposite to each other 
at least via a liquid crystal layer 41 and the rear surface light 
source 3. Either or both of the transparent substrates 42 
have lens arrays 48 consisting of plural lenses 49 on the 
outer surfaces. The lens arrays are so constituted that 
lenses 49 satisfy the conditions d<p, r<2p, n>l.5 when the 
thickness of the transparent substrates 42 is defined as d, 
the arranging pitch of pixels 50 constituting the display 
screen as p, the refractive index of the lenses as n and the 
radius of curvature as r. 
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1 

m^mii iJ>;a:<tt>j8cae(4i)S:ft-UT2«:©a 
MS*R(42)ss*i$is-ii-fcsaca«^*^(4) t^mytm 
(3) tSfl-b. eaig»«(42)®-:er. «KttM;&d* 

^m<Dm\zmk<DU>X(49)ifiif3i:&U>X7U'< (48) 
eESqSS«(42)C!>:£j9£d, %^iS9$«!JE£-rdB^(5 
rtbfctS, SW>X(49)*«d<p, r<2p, n> 

1. 5»:5^*sifcrov>XT?j&sc:i*«'«a:"rs 

[»*«3] il:*CDSiq»«(42))&<^1-M®ffl»C^>X 
7 U-f (48) ^n^en© U >X7 (48) 

-r-5 w >X(49) *», w-5tttJt tees nffi«"r s»* 
ic^i* b 0 mm^^itm.m&m\z^n^n&^ k i > o. s 
(3) .h-r'&»:^9i. 2WM(Dm^^mm. 

5 ] U'>X5'V-1' (48) *«lj«t-S U>X(49) 

^no^mu >x (49) i}i^7-y-< }Vi'mm^m^tcm^ 

6 ] >X7 V-r (48) *«|^r -5 W >X (49) 

[ii««7] i/'>xri"Y©}g«*»«enfcj«ji^s 
(6) \zmmm^un^mxvmit^^xmi<ommmm. 

(42) iJftL-, KB 1 038?gaS(42)JCil>;a:< tt>3ig« 

s (13) Lmm^mm (is) 5 bbi^is (m) ss^se iJ> 

^ < 2: <bS^«a(15) £:iBl^lS(16) ^MX^im 2 (OSQQ 
S«(42) tS-&L.fcg. 1 <DS?IS«(42)SK^J^ 

n^m 1 ©s?^s«(42) 2 (DS?gss(42) *iJ>;4 < 
mm (42) ^Niffii ;!E-&«aF:^« 7 9im<Dm^^mmom 
m^m9] miommmm42)<Dj^^izmiy7.^)v 

A(5l)±JC«li(52)*i5;'5:*IR&«J&S1Jfc*t. /^^ 

~>=^>if^m^^y 1' ii-A (51) e 1/ >X(49) ©jg 
mz^^f^mmm(52)^f^mr^tmz. my^j^Ms 

1) *«^jeb7S:Viig«<05!*&ff iO bTfe«li (52) *«Cft:$ 
7^;l/A(51)±fCV'>X(49)&J^^-r-2)2:t«!|#a 



(2) i}fBB¥7-3 0 6 3 9 9 

2 

»cj: D 7-<';i'A(5i)*«ia-rs»*:«9Ef5©aca*a^ 

Ci»*«ll] ttfJ|&(OS3fffC5fe5l^T7w;l'A(51)£-y- 
[0 0 0 1] 

[0 0 0 2] iJE^, 3>'tfa-^'>'X5^A^C*ViT« 

[0 0 0 3] bd^b, «s^ags:SAfc*^-JKaa^ 
a? SBtt3t©'J-i'&«iAs^istbTiai!i<o^Hfc:/7 

[0 0 0 4] ^35^HWK:*»-J5»aoffiT?£««rs^ 
[0 0 0 5] 

as^siT 1 t?s^«555ST 1 <0M«(cEssnfcii3t 

«2 t«m5tJg3&*b, «B?tilg3;0^6m;fc3tttmi 

[0 0 0 6] #iM-7hUi'x::3&i?;»}«ft«*^BT?«sg 

«i2?feAitTfe 0, » 1 <n!m^wsx2(!inmz\-m&<ri 
M u/g^TE^jsnfcs?Biiai3t3ai9geffii3«tt«-r« 
^ EiRiKi4*t}^msnTtis. 

[0 0 0 7] — »2©SfHS«12©rtffiSCttBf^O 
fcf 5"-eSa?iJSnfcSg8liS15i:35a^ffil5S:tS^St-^ 

^nmvaim^-^n, m^^n\^t.m^mm.^<omz^ 

[0 0 0 8] fip-fe, Sl^SSl3iS§g*ffil50^fcmffi 

CD;&l^(rBB[^dn. iS^f|«il3<hSIQSffii5CDffl(c«E 
«EPJn-r * i:SBJ«^13i:SI««8ll5*«4i3*"r4««0 
50 fRa4H^©lBl^*^SIE-r-5. 
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3 

[0 0 0 9] mTLM. mmm.mmzns.ifiwta-&nx\,^ 
j&vi t € wsjtas 3 6 afc3t*j|i 2 ©«3t« 2 &sia 

€r«s3tai 3 *^ e. ta^^t**® 2 ©fi3t« 2 ic j: o -cffliK 

[0 0 10] L.*>L, 2igmffi'^©affi®^iocioiRi 

aigSffii3*&ttSWSffii5o— :**t^^j■T^iS&^&S^ 

[0 0 11] fip^, 3B^mffirB^(c«JE<£Siin-r -scitt 
i;oT^ffi?tilg3*>eUi«.3t?£iS^-C#S©»ia*©4' 
^8?©*.Ta6l3, HS!l®^ig:g6Ttt«H?iejK3*^6WS 

[0 0 12] ^ji-e. jats^^is^ 1 «#5 1 ©2W»« 
12, t.1t\tm 2 ©3W»«i2±CitfiHi^j«snfc::^7 y 

[0 0 13] miwzmkcimsk^mtoimmm 

.yi'VX^17*:R^TVi«. 
[0 0 14] 

©^S«t©Mfgtt$€:Ha^t«;lx, WM?tii©WK 
■ifi—^-Q * tj T fe«^iBffi©Wa[tt5B □^fc^E:&$ nM 
PJf5©«i!>K:*f o TS^H®©»«!WSTt-S. 
[0 0 15] iiP^?&:*:^<-r-5&J6:/7-y5' 
•rx fc J: 0 n^««&iil< -r^ t^SM PSSt 
©Kil*«ffi/J>^ n, m*fiv h u x:&s;©*sa*5^SB 

[0 0 16] M»C» Ti75^-<:/-7hUi'X*iC©JSS« 

[0 0 17] tm. mum^x^<-r^z.iii3.<^m 

M©Pfi^±^f ■s^St bT»«©iSViW®^igtc:B# 

[0 0 18] *5!B^©BW»«f®?til?&;^l!fl;-rs-t 
< S^lii®©®S?£loI±S-li--5 C 

[0 0 19] 



(3) #81^7-30 6 399 

4 

[^e*«fft-r-5fcii&©#B;] 0i«*»MJw!tt«)J«a 

[0 0 2 0] ±.UVkm\-i'>1S.< i:'ba?SH41S:rt-L.T2 
ft©SIBS«42&^*|fil$-li:fc?SSS^3ii^ 4 i:«M3t® 
3tSWL. SMS«42©-;&, ^lx<ttPJ:&*»^ffll© 
®fc«»© l'>X49!0> &a:.5 U>X7 l^-f 48SM«b, 

i(> V>X49*«d<p, r<2p» n> LSftS* 

ff=&j^rc-riaV'>xt?*«2|!:5sw©jata«*iSB»cJ:-p 

[0 0 2 1] 

[f^lB] 0UC«V>T^«©W«C«iSc©l'>X*^e>!fe* 

^m^v. u>x©}g!R-^s?^sfi©«©^sa 
[0 0 2 2] JBJ-^. ^ik<^mi^^mm-v\tzf7yi'-7 

20 x47CJ:oTjS5t*nTVi«:3t*»:^9!y^-7X^©MP 
5^iSffl©»ftSlSl±S-B:-5 H i:**WIB;iS:ffia^^SBS 
[0 0 2 3] 

-5. ;^^H2 «*%Bj©M 1 ©^iSfi^ys^TSs: 
0. H 3 am 1 ©*iSCT©a3t3a^«^-rH, 0414* 

B8»4:9%9q(c;%2>«&©Clji:«rj£«;^-rxSBI> BI9» 

*!si^©m 1 ®^?geai*^-r«scBi, Hiott*^^©® 

[0 0 2 4] *5Sga»c;5;««9ta«^SBttHHc^-riO 
< 2tfc©(S?t«2©M(cE^^n;t}«aS**^4 t« 

3 b, 3 *^ & mfc^ttn 1 ©«3t« 

2, ^KaS*l!l^4> *J:a:^2®<l^«2?£rjgj>:aja 

[0 0 2 5] *»BThUi'x:&S5;©JSS«^SBT?tt»e 
40 ag*SST4ttl0taS4i&:ft-L^tiRj^fii-&2«:©3ll« 
«42*A;tT* t) , » 1 ©ai«»«42©l*3«KttBf5£© 

e 5/ 5^TBE5!isnfcae8««i3i:aw«ffii3*««f s 

E|Bl)Jgl4*t?^^$^nTVi5. 
[0 0 2 6] — S2©2?g»tR42©rtfi!lttt@f)£© 

\L V 9^-CiB5!l« n&3?3«ffil5 1 a?8«ffii5s««-r « 

E(«0Ktl6*tJgfi£$n. g|igf|ffil3^:SBJSffil5t*tffijl* 
■r-5ffi«£ti1-ttS?^S«42{C?^*£Sn&:/7 y VXi^ 
17fc<toTlBt3nTV»«. 
[0 0 2 7] ?£3fc©ata^^^StS;'S:0mi©S?lS 
50 «42tt^1.ffl!l©ffi t«»:© W >X49 1 T«}^^E tlfc W 
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5 

>XTl/-1'48**U W®3t©3*>&tHS5tttU'>X49 
C J; o T® *T b :/ 7 V X 1736t^ 0 « < BB a 85 fC A 

[0 0 2 8] xm-r^^ifi^fTym-v$>rntu>x<Dm 

Jpff^iSi&taWt- *¥H^Jg«;*:l!fl; 
[0 0 2 9] *i*>S¥ffi3tag&ffiVifcS[S«*SB»C*5 

[0 0 3 0] •&::TSQ^ai«e42ra^&d, BljlSOOK 

£ri:lxfc<»:#, d<p. n> 1.5, r<2p;a:-5^# 
*»Jifc-r««:CDa >X49!&2W»«42±fcE59 L W > 

X7W48S:«fSbTViS. 

[0 0 3 1] ^:co^5t^1-M0M^c1gS:o^>X*>e^ft 
jiiE^b-r ^> c t::^^ vx C J; -3 TffiJtS n53t 

[0 0 3 2] fiP%, t£3|50j«a*3^«BT?tt:/9yi'T 

[0 0 3 3] *5s?g©ii 1 (r>mmm\tm 2 (a) ts^-r in 

< }SS^^^?^4 *sSKag41&:ft-b^*lRl-r S 2 tS:®S9l 
»fi42* AilT* 0 , 35 1 ©aM»«42©!*g(B!llcB!f«© 

tr ^-vm^i-^ nfcswmais i:2w««i3*«H-r 5 

fiai«]Ml4*tJg*£SnTVi-5. 
[0 0 3 4] — ^2©SIB««42©rtfl!lCttm3e© 

tr y 5=-"cEWs nfcSM«ffii5 1 ^9Bmsi5<£S[a-r s 
Bai^Mi6*t}^^$n, s?q^ffii3tS9gmeii5t*tffi^t* 

i7fcj;^T«BtanT^»«. 

[0 0 3 5] la 2 (b) (c^rai < ^ 1 ©sw»S42«iii 

3R50©E5i| fcf y 5^ p =0. lliianC?tJSi:aitTJg«anfc V 
>XTW48&A;^, SSf*n=1.58©:«?'J7' 
D If >SflEllg«J^-r« d tlcj; r)m§kommu>X49 

[0 0 3 6] ;d';4>'6lll©SI^Stg42(;:SQS^mi^<&« 
«l/TH2(a) tc^f«I<Bf3e©try9^-eBB5iianfc2 
I^«S13^}^J«1/, MlcS?^mffil3^Sp<t3(C7}^U-1' 
5 H^»t!£3WS«42tCS*bT$£Jftb7lf>i^^aaS 
lfibTgHl6|)Kl4*f^^-r -5. 

[0 0 3 7] ^2©3lig»«42(r««i!l;^.«iBP^ao = 
525gK:;fS:SJ;5I»^W>X49JC>t*J(Sa-li-cy7?/i7VX 



(4) #88^7-306399 
i'USJK^L-fcS, lll©S?9S«42©«^t|^«tC2S 

s*TEf^iKi4?&jgiatr«. 

[0 0 3 8] S3^#K3nTt>S*tmi©S?^SS42t 

>^iffLxm^^n. ^ios9?»«42im2©sws 
«42©m»c^nrr-5»cftB4itte^-;i'/x^'->fc J: Dtt 

[0 0 3 9] *^*^-5->-;PA^'->»il|2©SI«»«42 

«42SfirB-&:b-eb&»t:)tSfi8ltf -S^: ttJ; 0 2tS: 
©S^S^42»SE-g-an«. 

[0040] H 1 ©SMtt«42{C W'>X49d> 
XT W-f 48S#JIp-r 5 t C<fc o T±# bfe^#tt±0 

[0 04 1] 0 2 (a) IC3^-rSD< ^>X49CA«bfcife: 
20 T©^tt7>*:/7yi^VXi'17®MPe5K*5tSnStff o 
I ttS::*:»c:;S:-5. Slttmi©3?BS«©«J?dd«^n 
■€^ttl.linm, 0. 7iinD, 0.3mm, 0. lniiD©tfr©7jA*S:;*: 

[0 042] 
[^1] 



d (nun) 


r (mm) 


LI 


0.44 


0.7 


0.30 


0.3 


0.19 


0.1 


0.17 



40 -6, l> O.5lo^-5*ff*S8fcT««0©«SHS¥«'l@ 

[0 0 4 3] ^m.^ei ©/h$l<i^ffi31£2Stt¥ 

[0 0 4 4] 0 3(^±i5#iitiiigdb ^imiiztr)m^m 

«©«J»d *««lCt^T?l 1 ©«JS«f!»C*»t*«3t^a 
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[0 04 5] mroiisse^tc:fettSBi3)i©E?!lt:y^p 

O.lmiigfl!, BP^d<p-tt-5^frS:«feittilti^ 

[0 0 4 6] ^;b> ^l»4EJ|(d«t O.lmmOSIQS^tC 

f^AfiS tlfc W- r A«li^CDffi?iJ tr 5^ p © 2 f& 

J:0/jN;?Vi0.17m EP'&r<2 p:feS^#SrSSfcU;fci: 

[0 0 4 7] 03 i&iiXSm. 1 «iBsR®E5»lt; >y 5" P **0. 
[0 0 4 8] fS-iA. ±E5g«B«9fc*tt«W>X49®ajf 

[0 0 4 9] Mc. «^^«'i»'ii''a5«c*5tt-5»a!*tiif<H 

[0 0 5 0] *%ia©ll2©SISg«S|tt04<a). t^f^D 
< fStft^a^*? 4 *i»se4i*^ L^*lRl-r S 2 «:©aM 

S«42S^^T:fe 0,111 ©S?^*«42©|^fl!lJC^5£© 

fiH|S])R14*»Jg;«$nTVi«. 

[0 0 5 1] — M2©SH^S«42©rtfi!ltC«Blf^® 

tfs/5^-rffi?ij*n;ts?^mffii5tjii??msi5Srtts-r-5 
•r«««K^i-tt2?^s«42fc?gissnfc:/7 y if -77.^7 

[0 0 5 2] »l©*Jg«»ja:SJS:0 04(b) >Ca%-r^D< 
W >X7 U-f 48tt0. llmmX 0. 33iin©IS3fl50#fc 3 fi©3* 

Jgl/>X49S*U ||l©S9g»«42tt3l?iJ:/Dt:U> 
(omm^^m ir J; O ^ n =1. 58©«|»:©«Jg W >X49 

[0 0 5 3] g2ttSll©2WS«®«JSd«t-€-n-en 

1. Imm. 0. Tmm. O.Siiim. 0.1inm©i;#7j**:R:^fc;^'5 
U>X¥grt?»0, H5tti|4ffii|il0» &«EttfciOa 
qq%:K©iKJ9 d & 2 ©|^3&0!l(z;&lt^#l 

[0 0 5 4] 
[S2] 



(5) !l$Biip7-3 0 6 3 9 9 

5 



d (mm) 


r (mm) 


1.1 


0.42 


0.7 


0.27 


0.3 


0.13 


0.1 


0.08 



0 5*^ i^:^mmm\zisi>xmm&is.(DW^ii^i^mify9- 

■ J;0/M^Vi O.lmmgffi. fiP^ d<p7a:-5*f{=S:««:rJl 
t-e, SSiollJS«©«^*Ot>je»c¥ffifi0» ©:*:# 

[0 0 5 5] mjRfiii<oms&mtf^mzu>X49<Dmm 

20 d. r£I^^C2fg, ^Vitt3{&tLT'b|li;^W# 
[0 0 5 6] «e*©f£S«**^tt:^T¥ff?*^StH-r 

■^WS^tilg t m^-fr^ ^: t tC J: o T*^* JJ €r 1 et± 

[0 0 5 7] ff9A.«, lll©SIJS«iSfc*tiT«J¥d& 
0. Imm, W ^X©^^^ r *0. 17mB t Ufc t €r©«^Sa* 

7jf4|g3tC^-r$0<> 0 b **30ft£JlT©3iei!Sfc?*UT 1 

>3o «±»c;a:oeh mmm&oitmxzn'ux 1.7, spt, 

[ 0 0 5 8 ] R«HC, m 2 ©*JS«SJC:fel'iT«IP d 
0.1mm, V>X©¥Sr S0.08miDtU&tlr©^3teSS!l4s 
7jttia5C55-riD<, a» *J40«JKT©3ttjBfcjfc#L/T 1 
JK-hfcaOdi *J15SS«®3t8S»t»bT 1.7, Hl-fe, 

[0 0 5 9] w&<r>n<±x^^fs.%^m-Km. sp-s 

¥«tifi 0 b 0 ©¥Ii3Kii»::A:Mft blSa«^^S©19 

SB©/hMl:*«WtgJ::3S;«. 
[0 0 6 0] *5SMt?S;^?Ka*a^SS©ll3©«ifiM 

\m 6 »c^-r*o < M;&©s?gs«42*i^i.iffl©sfc V >x 
7u-(4s^M,mv. ^n^n<Dmm50iz^^-snu>x 

7 W"f 48S«^8-rs l'>X49*J|^— atW±CiEBSnH 

[0061] ;i©J;5 fCp:&02l^»«42 1 jg^ss nit 
1^— Jg«© W >X49S®l!l50StllEAyTR— 3ttt±»CBEH 

50 e, hmktMe. iii)^^{y<f3iC^mm(om^^^mm 
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9 

[0 0 6 2] ±|HffiaS^«B<DSjg;&jS ttH 7 (a) \Z 

is^^tt^^mrnQVL. 07(b) fc^-r*n<^B4bfcT^ 
^) jvmm^&WMm'^m o.iBimfc;a:s±'5aAL'»?&b 

[0 0 6 31 H 7 (c) yz^titaK mm a 
TEi^iRusjgfirra i*jcffii^iiRi4G)^ffifcBfaf a 

[0 0 6 4] 07(d) tC^-r*n<P3d<linm©:«f 
&^1S!IU;«:^. SinSSl5^Sl^IIIgl6$7^^UKiC^2 

©a?gs«42®^isaptr»rp r3t«fl:tt»fl&5&» s 

[0 0 6 5] «^1-«l*Rg»L07(e) \Zmt1lli<m2<0 
Sig««42S:->-;W^;5'->18S:jft-bTll 1 OS^^SS 

©39i»«42&07(f) tc*-r«i<^n*-rf*«UTVi 
;fei«}^655»^i!l»*-a-s. 

[0 0 6 6] X-T->WX3i»f.;4-5f£f^^t7i' . 

[0 0 6 7] tll^TX^^UXO^Ig^i^SlOXlO-' 
R:3t*UT7i^'J;KOjfM^«»tt 200X10-»T?-e©ll*« 

[0 0 6 8] Ti' U;l/^»figS:aAL}^^;^ nfcH 1 ©3 
WS«©«;|I»*9 0.1iimi-C##:-C^JgS!*>6SWl8t-«.c: 

— »fl: L fc* taUHR D ®-r i J: o T 

[0 0 6 9] isMi)i»} o.im<omi<Dmmmi&42\tmm 

[0 0 7 01 Hl-fe, H8(a) t^t-a<Blf3e©«JS** 
P E T 7 ^' ;PA51©— ® C 7 * hW- h#52SS 

V ffif /-^ ^' — >n > L/T W >X49©J^lS CTSlft 7 * 
h^i7xh*j52SK?^-r-5. 

[0 0 7 1] Cin*7-f';l/A5l351^fgb;S:(/^t(!l^tf 150 

"cm^ffimm-vm i ^wunfi-r 1 1 j: o 7 * M'-:? 

2^7. h«52&»?&-r-5 1 0 8 (c) IC^TJP <y-( 



(6) #MJp7-306 399 

JO 

±\Z V >X49*tJgfiK$ns. 

[0 0 7 2] jt^at;*t$sft»tfi«s^^iattixtfL« 
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